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ARTICLE INFO ABSTRACT

Original paper Disorders of Sexual Development (DSD) encompass all types of intersex cases and have been reported glo-
bally. However, in Iraq, studies related to DSD are scanty. The current single-center prospective study was
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population of Duhok, Iraq. The sample comprises 40 DSD patients who have been referred to Hivi Pediatric
Teaching Hospital in Duhok, Kurdistan region, Iraq, from June 2017 to June 2022. We conducted karyotype-
based classification, laparoscopic-based internal organ diagnosis and abdominal ultrasound to diagnose DSDs
in the target population. Of the total 40 cases, 19 (47.5%) were males, and 21 (52.5%) were females. Among
them, 85 % were diagnosed as peno- scrotal hypospadias, 10% had clitoromegaly and the remaining were dia-
gnosed as under-developed female-like genitalia. The majority of the patients were diagnosed with congenital
adrenal hyperplasia (CAH) (55%), 37.5% were Testicular Feminization Syndrome (TFS) and the remaining
were rare categories that we did not reach final diagnosis. Laparoscopy was done for 77.5 % of the participants
of whom 30% had small uterus and ovaries, 25% had Intra-abdominal testes and the remaining had testes
&ovaries, Mullerian Inhibitory Factor (MIF) deficiency and TFS. The study found different types of DSDs in
the target population that requires both physical and psychological intervention. Future studies should focus
on evaluating DSDs in larger populations and at multi-centers to understand the condition’s trajectory in the

Iraqi population.
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Introduction

A set of congenital problems pertaining to the unu-
sual development of internal and external genital for-
mations are referred to as disorders of sexual develop-
ment (DSD) (1). Variances in developmental program-
ming, genes, and hormones have been reported as causal
factors of such conditions (2). The ambiguous nature of
external genitalia helps in the easy recognition of such
patients at birth. Some individuals might exhibit postnatal
masculinization, stalled or nonexistent puberty, or fertility
problems eventually. Global stakeholders from a multitude
of fields keep changing the terms applied to classify parti-
cular DSDs in order to highlight the fundamental genetic
factors (3). The recurring research and implementation of
potential molecular cytogenetic methodologies have aug-
mented comprehension of the chromosomal abnormalities
connected to DSDs. Furthermore, studies of such genetic
mutations have revealed novel genetic control mecha-
nisms linked to DSDs (4).

Unusual decision-making difficulties may arise concer-
ning a child who has atypical genitalia in terms of the
sex of raising, parenting, patient training, and treatment
approaches (5). It is crucial to understand that sex indi-
cates the biology of the inner and outer genital formations,
which is generally viewed as a binary classification rather
than gender. The way a person experiences their gender is
known as their gender identity. The transitions and spon-

taneity in sex and gender identity have been evidenced
and commemorated in stories from Greco-Roman civili-
zations, such as Hermaphrodite and Daphne (6).

When the gonad renounces its bipotential condition
due to the impact of the sex-determining genes, pheno-
typic sex results from the differences between inner ducts
and outer genitals under the action of the distinctive go-
nad's hormones (7). The Chicago Consensus, 2006 cha-
racterized disorders of sexual development (DSD) as a
condition where gonadal, chromosomal, and anatomical
sex development is unusual (8). Potential benefits of the
terminology include its precision in a medical sense and its
avoidance of ambiguity by avoiding similarity with terms
like gender dysphoria, transgender, and homosexuality.
Nevertheless, patients' perceptions of DSD's social stigma
include the prejudices of "disorder" and the notion that
"sex" implies engaging in sexual activity (9). Since the
traits are related or nearly identical and can have various
aetiologies, clinical categorization in patients is challen-
ging (10). There is uncertainty regarding the prevalence of
the conditions mentioned because the term is not defined
clearly. When taking into account all genital congenital
complications, such as cryptorchidism and hypospadias,
the occurrence could range from 1:200 to 1:300 (11). Its
independent occurrence is thought to be 1 in 4,500-5,500
neonates (6). The global burden of DSD in 46, XX indi-
viduals (primarily congenital adrenal hyperplasia) is pro-
jected to occur in 14,000—15,000 babies born (12). This
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occurrence differs from place to place because of varia-
tions in the recurrence of genetic variations. One-half of
all DSD patients who diagnostically display genital ambi-
valence have mixed gonadal dysgenesis and congenital
adrenal hyperplasia (13). In addition to being diagnosed
at a later age in people with delayed puberty, unpredicted
virilization or gynecomastia, infertility, or gonadal tumors,
such situations may additionally be detected in foetuses or
neonatal with unclear external genitalia, gonadal dysge-
nesis, and internal genitalia which are dissonant for such
condition of sex chromosomes. It is possible that DSD
will, every once in a while, be a component of a genetic
disorder, highlighting the intricacies of sexual develop-
ment and the influence of many genes.

In past years, DSD studies have concentrated on finding
genetic variations that cause the unusual advancement of
sex using various methods. Nevertheless, nearly 50% of
the time, it found a causative link (14). The lack of unders-
tanding of the pathogenesis and mechanisms underlying
DSD, variations in assessment and phenotypic explana-
tion, and a lack of comprehension of the significance of
molecular and genetic prognosis to inform treatment and
management of the entity is probable to be the causes of
this diagnosis disparity (15).

Medical treatment for DSDs is noted for the problems
pertaining to unusual genitalia, such as congenital adrenal
hyperplasia (CAH), and is dependent on the root cause. If
the gonadal function fails, additional hormone treatment
may be used (16).

Regarding the surgical management of DSDs, there is
still a great deal of debate. Gender reassignment problems
are at the center of the debate. Gender assessment by the
health care professional and family don't always corres-
pond with individual sexual preference.

A ban on gender reassignment and genital surgical in-
tervention has been requested by a number of activists and
medical practitioners (17).

In the context of Iraq, there is no definitive data on
disorders of sex development. One research in 2019, in
their review, described only disorders of sexual develop-
ment, types, aetiologies, and mechanism. No discussion
was on the prevalence or incidence rate of DSD in Iraq.
Similarly, other studies have carried out reviews on DSDs,
types, presentation variations, and aetiologies. To our
knowledge, most research studies in Iraq are based on
sexual dysfunction in males and females and their biolo-
gical study. Ours is the first study in Duhok City that eva-
luates DSDs in a sample of 40 patients. The study findings
will help clinicians, clinical psychiatrists, psychologists,
and other healthcare professionals to help people suffering
from DSDs. (12)

Materials and Methods

Recruitment of patients

Forty patients diagnosed with DSD presented to
Hivi Pediatric Hospital in Duhok, Iraq's Kurdistan area,
between June 2017 and June 2022 were considered for the
current study.

Ethical clearance

The local directorate of health's Health Ethics Commit-
tee provided ethical clearance for the study. All of the pa-
tient’s diagnoses and treatments were made using clinical

characteristics and image analysis results. Additionally,
the chromosomal analysis was carried out to validate the
prognosis. The ethical clearance number for the current
study is 18052022-3-9.

Methods

Each patient's clinical characteristics were identified
to organize them according to their phenotype. AMF (anti
mullerian factor) and gonadotrophin concentration were
also measured, along with 17-hydroxyprogesterone, a
cytogenetic analysis (karyotype), blood electrolytes, and
an abdomen ultrasound to look for Miillerian structures.
Laparoscopy had been performed for additional diagnostic
tests and follow-up for certain respondents.

The 17-OH-Progesterone was determined by 17-OH
Progesterone (Cat. No.: HYD-5333). The serum was col-
lected from the 5 ml aspirated blood that was allowed to
clot. The clotted blood was subjected to centrifugation for
obtaining serum. The enzyme-linked immunosorbent as-
say (ELISA) test was used to determine the 17-OH-Proges-
terone level. The follicle-stimulating hormone (FSH) and
Leutinizing hormone (LH) both were determined through
Electro-chemiluminescence immunoassay (ECLIA). The
assay kit is Elecsys FSH (Cat. No.: 11775863), and the as-
say was run in Cobas e411 (Roche/Germany). To separate
serum from the blood, the same procedure was followed
as 17-OH-Prgesterone determination. For karyotyping,
the G-Banding method was used. The electrolyte testing
was carried out by Ion-Selective Electrode (ISE) and co-
bas c311 (Roche/Germany) was used by obtaining serum
from blood as previously mentioned. The karyotyping was
observed through a Zeiss microscope with Ikaros karyo-
typing software (MetaSystems company/Germany). The
ultrasound (U/S) was done by Using SIEMENS ACUSON
S1000 and at frequencies 914 megahertz, and 6C2 mega-
hertz. The diagnostic laparoscopy used for evaluating pel-
vic organs used TEKNO laparoscopy tower instruments
by umbilical cord port 5Smm, 2 ports at right and left iliac
fossa 3 mm under Co2 pressure 12 mmHg.

Statistical analysis

Microsoft Excel was used to enter the data and data
cleaning. Further analysis was carried out by exporting
data to SPSS version 21 was then used to evaluate. In or-
der to determine the mean, frequency (%), and standard
deviations, descriptive statistical analysis was used. Clas-
sification variables have been shown as frequency (%)
and continuous variables as mean+SD with maximum and
minimum values. P values less than 0.05 were considered
to be statistically significant.

Results

A total of 40 DSD patients were included in the study.
The patients were studied for demographic characteristics,
phenotype and clinical characteristics, genetic analysis,
final diagnosis, and laparoscopic findings. The study in-
cluded male and female patients with ages ranging from
0.3-5.6 years (Table 1). Patients with ages ranging from
3-5 years had the highest percentage (62.5%) of DSD dia-
gnosis, followed by 1-3 years and then less than 1 year.
The study showed that among 40 cases, 19 (47.5%) were
males, and 21 (52.5%) were females (Table 2).

Among these, 2 patients had a family history of DSD,
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and 8 patients had a history of consanguineous marriage.

Phenotypical and clinical analysis showed 85 % pre-
sented with ambiguous genitalia, thus diagnosed as pe-
noscrotal hypospadias, 10% of patients had large clitoris
indicating clitoromegaly, and the remaining patients (5%)
were diagnosed as under-developed female-like genitalia
(Table 3).

Karyotyping revealed that 20 (50%) patients had the
XY genotype, 19 (47.5%) patients had the XX genotype,
and 1(2.5%) patient had the XO genotype indicating Tur-
ner Syndrome (Table 4).

All the initial studies applying First-line tests like
measurement of 17-hydroxyprogesterone, blood electro-
lytes, determination of AMF and gonadotrophin levels,
cytogenetic study (karyotype), and abdominal ultrasound
in search of miillerian structures led to the final diagnosis
which showed that majority of the patients were diagnosed
with CAH (55%), followed by 37.5% with Testicular Fe-
minization Syndrome and remaining with rare categories
that remained unconcluded for final diagnosis (Table 5).

Table 1. Age-wise distribution of the study population.

Age No. (%)
Less than 1 year 6 (15)

1 to 3 years 9(22.5)
3 to 5 years 25 (62.5)
Total 40 (100)

Table 2. Gender distribution of the study population.

Gender No. (%)
Male 19 (47.5)
Female 21 (52.5)
Total 40 (100)

Table 3. Phenotypes and clinical characteristics of the study participants.

Phenotype No. (%)
Ambiguous 34 (85)
large clitoris 4 (10)
under developed females like 2 (5)
Total 40 (100)

Table 4. The results of the Genetic analysis of the participants with
disorders of sexual development.

Genotype No. (%)
XY 20 (50)
XX 19 (47.5)
X0 1(2.5)
Total 40 (100)

Table 5. Final diagnosis of the diseases that caused the disorders of
sexual development in the study population.

Diagnosis No. (%)
CAH 22 (55)
Testicular Feminization Syndrome 15 (37.5)
Turner 1(2.5)
Others 2 (5)
Total 40 (100)

Table 6. Laparoscopic findings of the internal genital organs among the
participants of the study.

diagnosis Laparoscopy No. (%)
Both the testis & ovaries 6 (15)
Intra-abdominal testis 10 (25)
small uterus and ovaries 12 (30)
Mullerian inhibiting factor deficiency 1(2.5)
not done 9 (22.5)
TFS 2(5)
Total 40 (100)

Additional diagnostic laparoscopy in 31 patients out
of 40 (77.5%) revealed that the majority of the patients
presented small uterus and ovaries (30%), 25% had Intra-
abdominal testis, and the remaining had both testis and
ovaries and TFS (Table 6).

Discussion

Disorders of sex development (DSDs) are a broad cate-
gory of clinical conditions in which the chromosomal, au-
tosomal sex and gonadal is abnormal. Because this cluster
of disorders is so diverse, identifying a genetic prognosis
can be difficult. A variation in the genes, a variance in how
individuals react to sex hormones within the body, or both
are the leading causes of DSD (18). Although it can be
inherited, there is frequently no obvious cause. When an
individual is a teenager or close to their birth, it is most
typical to learn that they have a DSD. Sex chromosome
disorders, 46, XY abnormalities of testis development and
androgenization, and disorders of ovary development and
androgen abundance are all examples of DSD (46, XX
DSD) (19). Different DSD contributing factors have dif-
ferent clinical indications, which are reflected in the varia-
bility of DSD phenotypes. DSD affects one in every 4500
to five thousand live births. The decision-making process
regarding sex assessment has been viewed by families and
medical practitioners as being deeply upsetting and chal-
lenging, constituting a social emergency (20). A coopera-
tive approach by a team consisting of an endocrinologist, a
paediatrician, a surgeon, a radiologist, and a lab technician
is necessary for the care of patients with DSD. Exterior
genitalia virilization at birth is reliant on intrauterine expo-
sure to androgens, which can come from testicles, adrenal
glands, or occasionally exogenous sources (21). Mullerian
structures generally indicate a genetic male sex or gonadal
dysgenesis in a genetic male with insufficient anti-Mul-
lerian hormone production (AMH). The sex of rearing is
determined by genetic sex, the level of virilization of the
external genitalia, the likelihood of regaining fertility and
the presence of the external genitalia, as well as parental
and patient choices. Although genital surgery is frequently
necessary, there is still controversy over the procedure's
type and timing (22).

The purpose of this study is to assess the incidence of
sex development disorders (DSD) in the city of Duhok
(referred to as Hivi Paediatric Teaching Hospital). Addi-
tionally, we aimed at investigating the clinical profile and
management of patients with sex development disorders.
The current study included a total of 40 DSD patients who
were connected to the Hivi Pediatric Hospital in Duhok,
Iraq's Kurdistan region, between June 2017 and June 2022.
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The patients' phenotype, demographic analysis, genetic
analysis, final diagnosis, and laparoscopic findings were
all analysed.

Participants in the demographic study were both male
and female patients, ranging in age from 0.3 to 5.6 years.
The majority (62.5%) of patients with a diagnosis of DSD
were between the ages of 3-5 years, followed by 1-3 years
and less than 1 year. According to the study, out of 40
cases, 19 (47.5%) of cases involved males and 21 (52.5%)
involved females. There are similar reports of DSDs
where children diagnosed with DSD were more likely to
be assigned the female gender at birth (23).

Various studies have reported the correlation of DSDs
with consanguinity in several countries (24-27). Similarly,
in our study, we found that two patients had a DSD family
history, and eight had a background of consanguineous
marriage.

Infants with unclear or abnormal genitalia may have
phenotypic sex that is not clear. All of the patients' dia-
gnoses were made using clinical characteristics and ima-
ging results. Additionally, a chromosomal study was car-
ried out to validate the diagnosis. The clinical characte-
ristics for each patient were identified in order to group
them according to their phenotype. Phenotypical and
clinical analysis revealed that 85% of patients had ambi-
guous genitalia, which led to the diagnosis of penoscrotal
hypospadias, 10% had large clitoris, which indicated cli-
toromegaly, and the remaining patients (5%), who had un-
derdeveloped genitalia that resembled those of a female.
Micro penis, undescended/impalpable testis and scrotal
anomaly are all symptoms of DSD (28). The opening in
the penoscrotal hypospadias is positioned where the shaft
meets the scrotum (29). Clitoromegally is caused by a
small number of clinical entities. The 46XX DSD condi-
tion congenital adrenal hyperplasia is the most frequent
cause of clitoris enlargement (CAH) (30).

The broadly used, gold-standard technique for detec-
ting chromosomal abnormalities bigger than 5-10 Mb is
traditional G-banded karyotyping. Karyotyping, which
assesses chromosomal composition, is one prospective
method for identifying people with an unknown DSD
(31,32). Regardless of whether the genitalia appears
unclear, a male-looking individual with bilateral undes-
cended testes or a unilateral undescended testis and hypos-
padias must be evaluated for karyotype to rule out DSDs.
Genetic testing using karyotyping revealed that 20 (50%)
patients had the XY genotype, 19 (47.5%) patients had the
XX genotype, and 1 (2.5%) patient had the XO genotype,
which is indicative of Turner Syndrome. A chromosomal
disorder called Turner syndrome influences female deve-
lopment. When most or all of an X chromosome is lacking
from the cells in a girl's body, she develops Turner syn-
drome. Typically, each parent contributes one X chromo-
some to a girl. The mistake that results in the omitted chro-
mosome seems to occur when the egg or sperm is being
formed (33,34).

The most typical cause of DSD is congenital adrenal
hyperplasia (CAH). CAH affects 1 in 15,000 people. The
most frequent cause of CAH is a 21-hydroxylase defi-
ciency, which causes a child to become virilized with 46,
XX. Rapid diagnosis of the underlying cause of DSD is
crucial because salt-wasting nephropathy affects 75% of
people with 21-hydroxylase deficiency (35). All of the pre-
liminary studies using the first-line tests, such as measu-

ring 17-hydroxyprogesterone, blood electrolytes, determi-
ning AMF and gonadotrophin levels, cytogenetic analysis
(karyotype), and an abdominal ultrasound to look for miil-
lerian structures, culminating in the final diagnosis, that
indicates that the majority of the participants were detec-
ted with CAH (55%), accompanied by 37.5% with Testi-
cular Feminization Syndrome, and the remaining with rare
types that were left un-concluded. Our study results are
consistent with Aboud and Khadim (2014) where CAH
was the most common disorder in 46, XX DSD, Mullerian
structures generally indicate a genetic male sex or gonadal
dysgenesis in a genetic male with insufficient anti-Mulle-
rian hormone production (AMH) (22,36,37). A rare here-
ditary type of male pseudo-hermaphroditism known as
androgen insensitivity (testicular feminisation) syndrome
affects biologically normal women with proper breast de-
velopment, normal external genitalia, a vagina of varying
depth, no uterus, and thin or no pubic and axillary hair.

In some patients with DSD, laparoscopy is a useful
diagnostic tool. It enables the visualisation and biopsy of
the gonadal tissue in addition to a thorough examination
of Miillerian derivatives (38). Additional diagnostic lapa-
roscopy on 31 of the 40 (77.5%) patients found that 30%
of the patients had small uteri and ovaries, then 25% had
intra-abdominal testis, and the remaining had both testis
and ovaries as well as TFS.

The study has certain limitations that include small
population size, to generalise the findings. Similarly, the
DSDs association with other biological, or socio-econo-
mic determinants has not been established in the study.
Iraq is a conservative society, therefore convincing parents
to such studies is difficult. This is one of the reasons, why
our study sample is low. However, our study found the
incidence of DSD in Duhok city, that can be further extra-
polated to other cities and multi-centres for more genera-
lisation of the data.

All the studies will help in a better understanding and
management of DSD. By addressing issues with anatomy,
fertility, gender identity, physical and psychosocial deve-
lopment, as well as other issues with physical, sexual, and
mental health, management ultimately aims to maximise
the long-term quality of life. The best way to do this is for
the team to constantly and openly communicate with the
patients and their families.

The current study is a small representative of the
DSDs present in the Iraqi population. There is a paucity
of research regarding the DSD incidence rate, prevalence
rate, risk factors, and current status in the Iraqi population.
While, the study found a higher proportion of ambiguous
gender, and CAH to be the most common DSDs in the tar-
get population, future studies should focus more on the sta-
tistical analysis of the data. Laparoscopy is an established
protocol to diagnose DSDs, but advanced karyotyping and
other molecular studies are warranted to further explore
the aetiology of the DSDs identified. Future studies should
focus on methodological rigour and larger sample size to
elucidate the incidence and prevalence of DSD in the Iraqi
population.
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